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Abstract 



PROBLEM TO BE SOLVED: To provide a polishing method and a polishing apparatus which are 
not dependent on a skill of an operator and may adequately prevent dishing and erosion from 
generating, improve polishing rates, and obtain a stable and high machining precision. 
SOLUTION: The polishing method for polishing a polishing object in such a way that a polishing 
pad and a polishing surface of the polishing object are relatively moved in a predetermined direction 
so as to render the polishing surface even. Plural polishing objects in kind are prepared as 
specimens. Polishing is carried out in a condition where a machining start position is displaced in 
turn for each specimen so as to obtain polishing characteristic in each machining position. 
According to the obtained characteristic of the polishing pad in each machining position, a polishing 
result is estimated so as to prepare a new machining condition to be fed back to next polishing. 
(ST1-ST9). 
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[0063] fcfc, 3yhn-730 lfcitfrjy ho 
-;W\'*/U3 0 2$r*1-|.nyfi-^*^^S$W^ 
3 0 0ii. ^kxtf05t^-f J-jK. jlfUfl. fcfc*. 
fcf-f — t*-yF (SUffili) (Eithernet (f 

) ) 4 o o * it Lx^imwfgmm 1 o o t urn 

[0 0 64] 3y|»D-73 0H:i^ilt3yfn 

T&fc^x/M oitfOXflfiRrmwjiST-^, ± 

ttXt>F;R-^ 1 7 1 OIHIe&t-;/-. flDX^-y F 



1 6 0COZf^[iH^[4K&tf>T-:? (J&PXff^T-? ) 
If£A}J LJt DtT**-*- F 3 0 2 1 fc . ftSttSSf 

gss 3 o o -cas $ titiwmmnm.x'h t * x > \<mw 

?30 2 2£*-tS. 

[0065] xmtmmz&iy-mmmm 1 o ox- 

0r5£<%fefrte!oTCMPJiiI<OflOR^5eRi: LTCDIH] 
4.*ttSnX^5>-^«r*aft-f4. HW-tfttf. >7x 

s. i*oa*^fc\ Bfjewui'tTRsesfifcx?.*- 

*wnmz>¥mmmimiz-o^x . nffi^roiwft 
[0066] #grsgg i o o offlgB#<i. ^a'M- 

S2 0 0mm. rtgl 6 OmmiO F— t'y^S^A' y 

F*-r-;w (A _ 75:*tf) zmmm i±m t*rt, r 
•c) ) >>sai o nztmzMx^z. zcotzn, 
xmiiz^-tmx-hh. *lt, ^t^.tf*-<-;n 

6 2J13 2 0 rpraf. ^xyNf-^"/ ? 1 5 2(i6 0r 
pm0)®$zmg.X'®&Zh.2>. ZtllzX*). a'7161 
0SM*M#& f >x.ni 0 1 tS«UT. J^BfWiWa 
WffiE5r^fgfctT^5. 3>Fo- 7 301 
cO0JMt^ C T L 1 jc i 0 . Xft-t-^- 9 l 5 5 
flttftLT. 07tC^-f7xyM 0 1 WX(W[S]03lSSiJ 

[ 0 0 6 7 ] Kch. *mffimz%l*4 -)l<r>*7 

ii . v*7V9 >%m&jimtmmt*?Fmm 

j->v^m7<frj*%i:<?>®femktt-rz>®&TM 

[ o o 6 8 ] -4fci i x-ji. i@/^7 f pd^ tmm 
ttmx-hhiyx^ i o 1 cDtemmwt,zmmitz&w.£ o 

? ^fcff LWtl.- fc fc . 4Jt*<0E)t*flJ 

[ o o 6 9 1 08«i. *miz&&mmwmmnM 

gicov ^ JC$ il -> T KWt S . 
[0070] T.f-vT'STl 
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■owmz'n?. rfffeflyww&t (x, ) trc^os* 

7U -e^lBIs We^-y FPDii&ffltttfc (^x/M 

o i ) mmgmfBmL%tft>nmixfy<. 

[0071] MWCIi. WftrfiBi O^TfiS^T'^ 
SrfcSfcWCs «J0a**X 0 Xi T**7 

(OS i SN) . -$-%b*>. N+lftO|sffi 

aioi <0&ffi6ffi£: . N + 1 ffl^JPl^ft^ £> i: . ft 

tt*E L T K£ $ ft U i" f 0 - b 1/ t' N V \ T # * 

[0 0 7 2] £iiJi\ Sl^xA-IN+l^i 
y\«ON + lft^P8^xA£JB^7y§£, m9l>Z7jktX 
pt:, ilWiACJtUl^yfOSrffl^, ATS 

ys-. y ypDmmmomfe<7>*>tmm t x 0 ) -c«« 

4>i (x) =Thi ( x) -Thi. 



[0 0 7 5] CX 0 , X N ) Srfi«f 



Kjg^tMiflnai (x„ ) mjmt&zm 
%i%tfwm2itTmm£m*t&mm (x, > 

LTl±l^>t2£ffl^T. Bftt^-y KPDSrBfrJ&0«|"& 
IHSBi (X, ) Tt#tt$^T, Br^eHt^fflftt^A. 

&mvzm®&&n#'bfHim (x 2 > t^Mtt 

jgO+GHBSf (X, ) T#«*«JWc-t* (MBS* 
&) . 

[0 07 3] £Wffl»fl*?A6*l<0»>x;v-*N + 

l^^xAi^sBfafBwsfeawRSThi u) (o 

g i SN ) £MJ!#J|gffi@K2 0 OfcJ: O^Tf £ . & 
/hKia [X iM . Xi ] (UiSN) tfcftS»f«# 
ft. ®j (x)H. <5:^tcj; 
[0074] 

mi) 



(x) 

[0076] 
[»23 



( 1 ) 



Tc (x) =2<I> 1 (x) 



(2) 



[0077] #/MXP<^8I«*i. S-'MSBfciSttiflF 
IBfciJttitBlHBM^^KPDoaijaaVo i 5:Vi 



tssfts*, ma^ffiTg (x, vi , 

[0078] 
[S3] 



Tc (x. V 1 , V 



V" ) =2R, 
i-i 



(x) • (V /V, 1 ) 



[0079] fctz L , Ri ( x ) li*/MX|Bfci3W40f 
[00 80] Xf77ST2 

^Siitm^^tfi^^?/ (Change F 
lag)*:, ^HLTV^-CtSrrjcf Fa 1 s e [zWl 

[0081 ]iaTJis HP D<*>j89a*Vi £ 



- (3) 

[0082] Xr-y7-ST3- 



-XT77ST8 



H?)Bflg*> Tc (x, V , V2 . ■ • • , V" ) t 
0fa<7)Sfe«. Tg (x) h JXWiot, 

[0083] 
[ft4] 
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Err (V , V , • • • , V" ) 
= £ {Tg (X t ) 
* -Tc 

[0084] ®mimmmtt&nwmmmc?)MjZ£Tm 

[0085] NfflCD'MSISIiO o ^cDffitcO—^'MXra 

ErriOlErr (V^ ) , iErr ( V* ±AV>* ) 
ZttMl. -3 TV tfU*. V" + AV" $rfr 

Zi^rVi comttZ (ST5) . f!*vj^< ; 5r^Tv^ 
IWl &0£J£vi< fcJSffL*^ (ST6) . *L 
T, ChangeFl & g&& t )&8l£35MLtzZ t£ 
m-fT rue ttS5£-tS . ■f<X(0>bE!S(WS\£'* >? H 

[0086] Xf77ST9 

Ja±<7>*aS£*i9jIU WOChangeF 1 ag 
#T rue fc»e**Uia»jSiT»lfti»7-*- & . 
[0 0 87] JMOtftiO^ftftErr^ 

il^ft/W;-f 5 aa&fr/hKIHwBM' < y h P D com *) 
[0 0 88] £1\ #/]nEHWSTS/'?v r'^iSuif*. 

[0089] mm>mmscomm'*<v K^isoa*^* 

(Slft^L a g r a n g e OffllBR£ SrfflV * S . 
»©f £ L EHESU S tt^&X'b h V x a* 
■v -y 7 1 5 2 t <?)+'t^SI x £ s ffig; >* y 
Ftf0i*9$£. V(7)X-VTO±t. U<Oi» (M) <0 
MM* <X C * . V c <• ) *Rlt* ( 1 SkSM< 

N) . N*o4MNiaiIfc*}»t*SBII^-y Hc^aoautv 

[0090] 
[&5] 

„ N i-i 

v c k = E^- 1 

M IKx.-Xj) 



;» . v 1 , v ! , • • • , v» ) } ■ 

... ( 4) 

[009 1 ] MWcr>ffl®)&co&Mco — z><nv c J 

[0092] 
[ft6] 

ft Or*' ) 

V - E g - - vi 

i.l 

[0093] ^mtmmWE r r COfflE r r ( V 
i ) fcEr r (Vi ±AVi ) £ifcRU 
■oTVVhJfV e k ±AV C k £$r£&V c k wfflt-r 
I). t^T««(jiS[«V c k ^«/J^5fliS-frTi, Er 

[0 0 94] C^^ftti, BIHRNfc*tL-Cs m®n 

Lagrange «f§](imS# s ±£ < 
[00 9 5]_L»U:J:3fc. ttWaWirCJbS^xA 

[ 0 0 9 6 ] rirfc. »J9f®^<oafeSrlifficOKJ¥«. ± 

[0097] tM1fi(±, mmTnEf) b , OTJIftM 

eston) £7)^i 9 . ^81:7811-^^ k* { T'§ 
I). 

[0098] 7UX h yff>& 

[0099] 
[St7] 
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M=k Pvt 

[0100] ZZX\ M : k : Bf««JB^«to 

[0101] -f*eb*>. WO&frM,i r )Wm^'y HPD 
k WM#*T*> 5 x y N^sgfen k coE^^ £ft 

*> S x AOECft . J: Ifffi®; <7KPD A*f 
HP D fc J> 4 BSWffl&Stttfff btll.tztz 



- (7) 

4. 

[0102] **8rCli. _ki*U:J: 3 fc. t&HHB&E 
r r Ofctftfn * J: 5 tCftft £:3E*>T Kt><*^ HBl 
Ctt^*<tiSMSHt J: 9 . SUfcHftE r r coffifi-fc'o 

m«Bf«s*t £st/jt<&u *cnms&y i - 

^■yKoMSOitKVi trjt"). Tc (x) K&4ffiS*S 

[0103] 
[&8] 



Tc (X, Ci , C 2 



C, ) = 



SR, (x) 
t-i 



(V /V, 1 ) • c, 



(8) 



[0 104] ZZX\ Ci ( ISi £N) fi, #/MZI3] 

[0105] ign^sHgtsaan- ( x j t*of:tt [»9 ] 

Err2 (C, , C, , • • ■ . C, ) 

= 2 {Tc (X. d , C, . 
k — T (X t ) } 1 



k<9&£W8«i»:«0J:?fc&4. 
[0 106] 



c, ) 



[0107] Zcot S . Utc^#^k(5]«^#a5rffl 

i ) ( i s i sn ) <r>m.mL. Ci tn/hants*, 

J^fc*fl^iBSHftE r r 2<?)ffiE r r 2 ( Ci 
±ACi ) £Jt«U «W§<*->-CVtfitf. C d + 
ACi SrfKr^Ci <Dffik-f 4. t^T wMZraolijE 

R' i (x) =Ri 
[0109] £0«QESfifc*rU*»BmttR' i 

i 4 WM*?. t -/ K ^S*Kr k'K J: 4 IHMWfrffcfc: 
J: 4 gftll SriRJR-r 4 I k #T $ , § h £fflSflJ&0 |ij± 
£Hii4. 

[0 1 1 0 ] ttffi&ttg&^-^xVVT)!^ tKBf 

<x) ku frie*«fc i •) . A^-y^iMM 

k LT, Ci £&5£U A'^-y7xM2:3rS<oKJfT' 



... (9) 

xmtitzmiEimci *ru*MH$ttR' 

i (x) 
[0 108] 
[*10] 



(x)Ci 



••(10) 



mm*®% fcA'OSflfKKfffr 3 £ k *f5Ttl k . 
[ 0 1 1 2 ] ifc, #%&DXft^^«^<0»9f«S 
nmitofcl. 7 ^ - F a* v ^ 1-4 £ k t 

±0, »W«^fcJ:ftlMlfc«JIW-ftik*fsri6i:4 
4. 

[0113] rt?->*7x.'W, W^WttcO/N'^ . 

-y*fe#ttlr iBWmMZ-tS £ k *^TIIk ^t4 . 

[0114] i^fc. »:ieifcttf-5fcis«t=-?v»TK 
BH-T4. 

[0115] ^cOH^tCfc^T, i lCi3tt4W 

(x) k-T4k. ^*ST(i. &.<7>£oiz 

m-tzttfx-Zh. 

[0 116] 

[»i i] 
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T ( x ) =ZRi (x) • ( 

[o 1 1 7 j zzx\ v, 1 li&misvnimmm*) 

[0 118] iOHHTm 2tfef>'7x>'N£JBv*S. it 
HE 7 * - b' n' < y 9 £ff 5 3 fc o T , &'MZIS?5»f £4 
fttt£*n&£«* 5 &&. *;t. 01 Otc^-f 

towwewttwu^eo^ffl^ri.. awui/eotcti 

Wt, WOa^* (Cu t i n) 0#(it±mm, j*9jI 
t (Feeding) (OMIimm/stfcS. Srfc, 

/y Ofo^-y K) 1 6 2(23 20 r pmT'. ^iAft 
-y? 1 5 2tt6 0rpm<0HHsaKT1IH6S*l4. 

[0 119] dO^U-v-h'O^^V^-C. 01 
•f ± a JC. > HTsM -/y 1 6 2 £ Wfgffi ( >7 
iAI) fc#ftflt#flMc3-frft (KISI5-t*:S ) Vvf 

(recipe) 1 1 1 Srffllrf ■£> . 

[0 12 0] r^-CJttilf, Uvtlfi, 4"MaffifS 
- 9 0^-^ (WW*-/ HPD) £&ffilgffi ( 7x 
AS) |cJMS*T*^fc#iaiHmfc-*-6 
5) l^tT'fcO. l/yf2ii, "tM>BgIf5t-9 0T** 
4-/y (W^/n-v HPD) SftJMIOxAl) fc» 

8 0 T*»*KJB(c-ri ( ) 
US^tTft*. £02^01yvtT'ffiJSL£*S*<7)g# 
fr\ W^KI^'yf'PD) $--9 0A^-8 0(C 

tfUKOHtttl: *Jt UT , * 4 -/K Bf < y HPD) 

*»tt fc IT £ k a6T ft 5 i fc t T & . 
[0 1 2 1 ] 01 2ii. ^ii^Uxf O-U-^tl 1 

mi2i / za^x, «tt* J xii*i6](7){4g (-i oo-i 
oo) mmmmmmmimtx^h. tt^m 

12fc4iVvC. T lfl t^ll#%JjtlII«*\ TOT'^ 

HtfTOffll^tfl KJ:4SW»tt«:. T2TSS^«IW t 
»^vb'2(C=t^SM^t^. T3X-7fitWttfmi 

u-/V3izxmfmmz. TAx-m-tm^^m^^ 



0 i /Vi ) =I<Di (x) 

•••(11) 

iz x zmstm:* . t 6 x-*t ft«3&* w u v e 6 c £ 

SRR&tt*. T7T-^1-ft^'«I/^h*7lcJ;SS 
§t:$tt£. T8t^ftlS#^]y:yt8Kj:££ffii!» 

tt$-, T9X'^mtfffls\'^9i l ziz>wm& 
z,ti oTWftn»uyt i oiz±zmm& 

£. Tl lT-^1-ftH* 5 "MSlyxh'l ltJ:*»Bttttt 

[0122] LT, 013i±. liKhcDVi'tO-U 
yt-1 lt=3t^<«W»IU>^«^Nt£«(tt%^t- 

fc*£fc*»^ ftfflSttis (7x/\) cr>*Mzttixifi 

[ 0 1 2 3 ] 01 3fcfctvc. mmtXWfifiKDQM. 

(-loo-ioo)?:. ®mmmw)jm z&lx 

A^wvf i izm^<mm$-m%Lti^sm^, 
®x'*.?mmff]sis t- 1 \z&5 < mmfr ^^2\z 

u x tr 2 < »»U¥*^ w x t- 3 icH^ < SPJ?^ 

< & v izm~3< mmmzm. l^^s* 

6 fc»-2< t t/yf7C$o*< SMW^ MS I 

fzmkm&t. ®x'*-tm¥is^7izm~j<mm 
& . ® t-^-r ttn*^ y- 1 8 < mm& t>v^ 

fliHAiV^h-9 tS-? < SH«d><!> l^v-f 1 0 tc«o*< 
«KW***Lfc|f|!**»ttS:. OllT«tilWfc&*Ux 

ti Mzm-Kwrnfrhvi'V i itai-?<«Ra[$- 

«KLfc»**»ttt, 012T"^-fft^'lyiyfl It 

[0124] CO*^. ftfctoOlMtffiMfcRi 
(x) S:#|x^c7)S0jtSVi tftt=«»a»*toA; 
tco^-y.ybfc/tSP*Tg (x) tiS<*6J:a 
fc. f^*>. TEO* (12) T'E r r*«*/hk*S 

[0 125] 

[S12] 
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Err (V 1 , V z , - ■ • , V" ) 

= S CTg (x) -2R, (x) • V, 1 /V ) ■ 
i i 

••• (1 2) 

[0 1 26] ZCOXolcmi^m&SLVi • [0 127] 

k . = V i /Vi ' -(13) 
[0 1 28] frU^tOjlS'Wnybo-^BO 1± fctf i. 

^fr&m»nm%?fommTmtmm,<7)mmizj: [0129] 

h anltS* k « . ■Witft 1 4 . i#i * OT<o*«lT-flI [ St 1 4 ] 

F, (x) = ZR, " (x) • V, 1 /V, 1 • k, " 

1 

- (1 4) 

[0130] IBROHMKcJ: Oft&fufcJWtfT,, -f KfljftKi » 

{ x ) Th-otittht, BL&mmmBmRi B [ 0 1 3 1 ] 
(x) vmBimmizZi&mmzz&Ziott-^-y [»i 53 

T, (x) = 2R, ■ (x) -V, ' /V, ' -K, ■» (15) 

1 

[0 1 323 <£LT. ^cOi^HMSEr r2" £ft/hfc [0 133] 

«J:5KabJNi*fttJ:»)*-^-?>f Kfl»Ki [ftl6] 

E r r 2 ' (Ki , K> , • • • , K, ) 

= 2 {SR, ' (x) • V, 1 /V, ' • K, -T, (x) } * 



i 



(16) 



[0 134]«*S*$t*Ott*r**F l , (x) tS. 

niRoBfetiJ: oft a>titMT n ( x ) ifijt, [0135] 

fcftKi ■ kki ■ liHtttfcSrfc?. 3W>i3fc:*<0 [R173 
^*W«*ttlSHM*ttRi » (x) (CjBH3-£. ffiE 

Ri Btl (x) =Ri " (x) • (Ki « /ki » ) •••(17) 

[&183 

[0 1363 

T, (x) ^2R, ,+1 (x) -V. 1 /V • k, ' - (18) 
1 

[0 1 373 £^U«WHMRT«*2*fcff£ ><-5>r Kffiftki " + 1 £Htf5bhgSlt£T';£tf>l> . 

tf, Hfg^P&iMtcJ: 9ifiv*fWfcW*fcft*. <r<7)fr [01383 

Uv^JB*ffl>wtt*k:^-y-yKorD7T'f^T [Ri 9 3 
s (x) ^^^i^NSr^l-s^o^o-ffiftcOJT- 

Tg (x) ^F, tl (x) =SR, (x) -k, « + 1 -V. ' /V, ' 



(1 9) 



[0 1 39] ftt>tltt-J<-54 K&l&ki »♦» X [0 14 03 

0. 3&M+if^i^tV)3*9&j££&oi3lc&srr [&2 0 3 



Vi BM =V„ i /ki « + i -(19) 

[0 1413 ^i^tT'fflgU^*^»:Dg3lk [ 0 1 4 2 ] fcUh^SS&T'li, 0i4fcitfm 

F BM k££t«U HttfctHtfcll Z<mv& -tiolz. h*5000*>7zhn-J>,tL 

fcl/tfK. *5H4(2x-y^>£>2 OmmTiOlTfcitf. 1. 48 
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% k imz& K 4t A £ h 1 k tfX' $ . U ^ tf{± 7 -f 

[0 14 3] 01 4tCfc^T, StW^Xtt^IfiJcT) 
WM. < - 1 0 0- 1 0 0 ) £ , 8gtt#%fSf*<OJ8tJS£f! 

[0144] fiUifHHUfc «fc o fc. J: ft 

tf. flM^-y Ht«W«it«w»lilf«ffii0f^ri6il:ffi 

W«C7 < - HA" -/ Xoiz Uz<r>X\ im&r>%. 

x-$. zfeix^MTffi&zn&ztfX'Zi. 
[0145] mz. ±simmzxmmmm<7)mftzm 
3. iai6. axxmi 7£07n-f-v-NtRBiftft 

;l/ (A'7Sr£fr) cOjKfflli^ftk. 7VXY><mm& 

mfrt>wmiz%btihm;m.z ys x w-yavu 

302K3y)^n-730 1 £*tLT A7j£iT.& . =5r 
fc. 8S££VVCI*£*H1(S ttJ5f5£tf>«S tlx£$ft-C 

[0 1 463 ^ y 3 0 1 Ttt. fcfc ittWHI 

fCTLl^Xit-,^-? 1 5 SfcflH&SivOx 
Al 0 lOXtt^toiOSMIttWirtU MfHi^CT 

L2^'±W7.ty k;^-^ i 7 lfcttttsfi-eoae 

»S:MffU {WWs#CTL3* { Z*W--;tft--* 1 7 
7tftf&StLTjDl^-y K 1 (>0<7)Zmifa<rMW.W) 

[0 1 47] .1,1 T\ A? 16 1k L-Tti, fckiJflfc 

«A7, wmmmt lxm. rzttimm (hno 

-;H6 2kLT(i. fckitfBWr^S-tWS (r- 
A 1 2 0 3 . fi^gO . 3 5 um^ StM 1 . 6 1 ) 
jefcS*ifc«*sM-/l\ -f-OffigMk LTtt, fck* 
if 1 0wt%C0T/l^57"»a ( A 1 2 0 3 % 
0. 1 6junu *—X®£8. 0) £3%<0»BHbi<* 
(Hi 0 2 ) X'ft&Z-ttlZ 9 »J ( P h 4 . 8 ) 
JflSfl*. .rofr-f-zH 62tZ?Vlz£m 
SCiSk. fl(Cu), 9*y9)\> (Ta) . ZKfl^i 
I(Si0 2 ) O&flfffi&gti, 1200A/mi n. 



130A/min. 6 0 A/m i nWTkSS . 

[0148] mfenviswzm^x^? (w 

(HI 6#HS) . 

[0 14 9] jfe-f, >)iAf-t7^1 5 2WsAlO 
l£«2lfi«S XiW-#t-^l 5 5Srffi» 
tTX«#-;M^"l 5 »7x/M 0 I1M 

M<7)mmm.miz%&tx\ %mi 5 4Zftix£ 

«1 5 1 *UT. fc*15 1t;:rtj*§fi. 

TV^|l«E«fll5-ia&LT'7xAf-v.y^ 1 5 22:^L 

1 7 1 $-|gi)LT±ttXfy K/H 7 2vitLX 
^-/H6 2^0fi§l S&fclfVl 7 0£tfLT 
A'716 1^E(ES*S. 

[0 1 5 0 3 ^t. Ztt-t-^t-^ 1 7 7 fcBHLT 
Zit:-;W>yl 7 8Sr[i]teS*, W-;H6 2^i 

xAl 0 10*ffl*^^OgIPg^S(t^4>cSI^S* 
T\ iWSii 1 7 5tzmtf4 H 1 7 6fc8HTT»3-£ 

6 5c0+S^fciU ; ^^^£ffil 6 3«ai 63aSr^- 
LtA'7l6KMn. HB#tc. XTv'jy^l 7 
3«y'jy^l 7 3bCi&lt£ftTV^jDfflfflft&ni 

7 3ctCXT-^tti^L. ^hyi73afci^ 
7M65HLW^1 6 3JT^$-t4„ 
[01513 CcOk§, 63t±, a*^i 6 
9£ffi8iU A7 1 6 lOBfefflli. *-f-/H 6 20 

«iiiJ7iAi o i<o»ff Loll xw-t-t: 
1 5 5Srffii)LTX$|^-;^^l 5 6lrlHlfi§ 
-tt. 5 4^UTfe»l 5 l£&fg?£»$^ 

^xAioitft^wnsrafawi. ;«ti« 

gfH4C0^»ttli. ±Cl7y'Jyn 7 3<7)ff7JkA' 
716 1«7iA1 0 ll'WSjiiMSt-S]ffll-ri.i 
fctf-C*& (STP1 ) . 

[01523 zmmmtm. mmomz&ki. 

W^ffifeL. 9xAl 0 lco*M^a#Ltv^ 

Biw^-f^ ?fozmm£ixv>z&£VBnt 

Mit-tl (STP2) . 

[0 1 5 3 3 MV^T, XTi^yyn 7 3^^'jy^'l 
7 3bfcR»t6flTV^ifi«0lttlftPl 7 3 dCXT- 
Srft^L, t^fyi73at>i^yt7M65^ 

i/cx*/weaBi 6 3£±#$#» ^' 7 1 6 lcmmm 

1 6 3C0±ffi{i. ^^/l/7-;^7yy'l 6 4<7)T®tc 
A'^ 1 6 9<mjt^Zk OWLlVbtlXii 0 , A7 1 
6 1<7)WeM±. *-f-;H6 2£0Sf@®J; , )tf|oji 
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[0154] -f-LT, ^i^m o i mmvmmfe-f 

)V1- : J1 5 6 5-[5]fi$-t. ^x^M 0 lc7)4"l> (x = 0 
m m ) ##7 r^fA'18 2 cOKTOfiiSt^^ * T\ S 

ifc*^T&. 3t7 7^N'i 8 2«9ifcSg£'7x J 'U 0 1(7) 
*Bt«SfiS*. «»3tt*l 8 l"C«3CS*t36«:3t7 
Ha'i 82Sr^U-Oi>'M 0 l*)SiEfc8BafU * 
OK8t*£ft7 r^A'182 *rt LTSBBKW 1 8 IT" 
SftLT. 3te«tf)3tkf x-»M0 1<0*HfcJ3^TR« 
3fc^T#ttotWsiU £*Uc*-?S]RWS:a!}rri (s 
TP3 ) . 

co 1 5 5] ft t tut, jRw^af^eata^v^T, x 

mr—?-*-? 1 5 5££&&<9?xMflf|g«0i* , 3;SJK 
( STP4) . 

[0156] JJlhcoJ: a t, >7x/M 0 1 <0«f*RJBt 

-yyiiK, ^-A-^'J "/y a S:'>i< L/dflStf 
■Nte* 1 ^ Bfe»*^BI*3:3£ttSrl*lJbS*4ii:*« 

8M*ttfc*L<0fc ft fci±3H« Ltt^V-fntm.^m 
[ 0 1 5 7 ] fcfc. «3t»«-Cli. «rtT«<VF** 

iif. ILDOCMPT'<i«SrtT-liil^^«!l«5-rS 

S^iT, CMP<0^n-y\*;^JpX»a. 
[0 158] 

[ 0 1 5 9 ] ifc. *5HBfciWf , ftjWmiatlftW 
BWSKOttSfSiiicojKJf Srffl^L. ^coiS3l£7 -r - F 



&coj w-vm&* mmzmt izt mm t % 
i . *w*mmw.7 * - Y>\v?mzx o . &&mm 

[an *mm%¥mitmmwc7)mmmBn±fo 

[02 ] 0 1 Wffiftffl«^fcfctt4;!rai^i*»£ 
^-SM{PJIffll2-t£>£. 

[03 3 01 <o^ti-fbef®^aco«^^iS:*^t9rifi0iSffl 
0T-fcS. 

[043 mmmv*wf!mm(?>--Mz*?mx'$> 
h. 

[06] *4->utv*wmi&mzm!mizmi- 

[07] *^-*Wi^«SJ»fiWt 
0Tfci>. 

[08 3 *fMBfcff* J Faft»f»*ffi<o*#flWr«ia* 

SfflB^Sfc«X07n-f-r-FT*4. 
[09 3 JSffigH (9iftH) (c#ttttttBfc3e* 
(MBS-tf 4 ) U^tT (recipe) fcWflfSfc*) 

(7)0T'*>S. 

[010 3 %SfflW«0*«8l'^eflf!l«:^rHT*4. 

[0ii] wni^tfcawvvtfla^iwwH <* 

x^BB) £#£ttttlB(c3-&* (MBS**) l^tr 

(recipe) 1-11 *RS^" *fcft*>HT*4 . 

[012] u^to-i^^tfi i wf«a^«« 

[013] V^fO-P-v-fl lfc*-^<BfJ«te**>4> 

[014] mmLwmcommmzni-tmx'bz. 

[ 0 1 5 3 H 0 51 tm u- ^ e^jSHJjR fc *^H4 k O 

[016301 <VFififl3JWaaiO»ffffil* Sr«S 3 
8ffffiffllffi0T'*^. 

[HI 7] HlOTOflaH«W«»fWltjirt7n- 
[018] «*MfcffiSTa.T^^Vy>ifetJ:4flil 

&<mfoii&zwM-&fzfr(ommx-ihz> . 

[019] flatMfcffiSTAT^^vy^tiiME 

[020] sawfflft«f^i*o«***-rtfi«H. 
[02 1 ] cMP8*z±zmmmmmzmzmmz 
mwtitz#><mx'}>&. 

[02 2] CMPi£fc:J:*«Wf«WEfc:fiviT«^-f 

mx'hh. 
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1 00-SW3SE, IOI-^iA, 110-^7h 

*-K iio—KyYVyyi/XT-J*. 13 0--7KU 

xy^7h\ 13 2- iDX^. 1 4 0-7 U~ J\ 1 
5 0-JoXf— ^/k 

tr?, 1 5 3-X**-;k+-y k 154-S»» S 
1 5 5-X(fr?-;i^£-:J\ 1 5 6-Xtt#-/M.>\ 
15 7-y*)k 1 6 0 ■ HnX'Vy k 161-A7, 
1 62-*-f-/k 1 6 3- 164->^ 
;P'y-/V75yy, 16 5-v-v7k 167-75>- 



1 6 8-Ji<'»), 16 9-*>\ 17 0-fy, 1 
7 1-±HxtryK^-^. 1 7 2-±«iXtfyF 
;k 173-X7y'jy^ 17 4-Ztt#-/^7 
k 17 5-$»». 17 7-Z 

W-t-^t-^, 17 8-Ztt,f-/^-k 180-tt 
iti^a. 18 1-**6#», 18 2-jC7T-fA, 19 

o-m»§sl 2oo-Bfe«mijisa;, 300-ftM 

301-nyhD-7, 3 0 2 -3>hD-;wy^ 
;k 3 02 1-*-a\ 3 0 2 2 --5—#—Y. 



[04] 




120 





















y J 


< J 


\ J 



101 / 



102 101,5 ^ ^ 



[02] 



[017] 

| — STP1 



-STP2 



£iaJ:<DIRE38]£ 



J— STP3 



178 165 >t7h 

ZHMf-*\JJ 2i*-^ 



,132 SDIS 



[02 0 3 



300 



s 

301— 












mUUUMUUUVUk 


I — I 



154x83 



302— 



155 



4? 
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[03] [0163 
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[07] 



[08] 




CIO 



ST1 



k=1 

ChangeRag=True 



— ST2 




-ST3 



ST5- * **** 

ChangeFlag=Tiue 



y-ST6 




[09] 




- IxS/t" N-1 



[HI 0] 



Initial Recipe 





-1W 
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-90 


-80 


-70 


-60 
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-40 


-30 


-20 


-10 


0 


10 


20 


30 


40 


50 


60 


70 


80 


90 


Cutxn 


•200 


-200 


BO 


80 


ao 


eo 


80 


80 


60 


80 


SO 


60 


60 


80 


ao 


80 


80 


ao 


80 


0 


-200 


Fearing 


989 


999 


46 


45 


50 


80 


58 


75 


BO 


83 


55 


85 


90 


120 


140 


150 


160 


170 


160 


959 





Spindle revolution 320rpm 
Tatb revolution 60rpm 
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imi I] 




U^tf 11 



[HI 2] 



-12000- 



-4000- 



-2000^ 




-100 -80 -60 



— 1 0- 

-20 0 20 

X&» (mm) 



40 



BO 100 



[013] 



3500 




0 10 20 30 40 50 60 70 80 90 1 00 

Xfc* (mm> 
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3K5 

(A) 



-100 



[014] 



7000- 




-A — 6000 - 




J ^7^*^^V^^500- 


















f-jf — —4500- 

UL 4000 - 






—14 3500- 




— ff 3000- 


=4 


-44 2500- 




JJ 2000- 







-50 



XttS <mm) 



50 



100 



[015] 

Uniformity wftft Recipe Generation 




initial 



1st 2nd 
REdpe Generation 



3rd 



[022] 
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(21) 12003-71708 (P2003-7 1 7Jf)\ 

F^-A(##) 3C034 AA19 CA03 CA22 CB01 DD01 
3C058 AA07 Mil Ml 3 BA02 BB06 
BB09 CB01 CB03 DA17 



